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Corrective osteotomy for cubitus varus deformity can be approached both via triceps splitting approach as well
as paratricipital approach. The aim of our study was to compare the functional outcome after triceps splitting and
paratricepetal approach for corrective osteotomy in cubitus Varus deformities. This is a retrospective study done
on cases operated between January 2001 and December 2015. A total of 40 patients presented with cubitus varus
deformity. Exclusion criteria removed 10 patients from the study. Of the 40 patients, 22 patients had been operated
with a triceps splitting approach while 18 patients had been operated with a paratricepetal approach. Retrospec-
tively data was extracted. Our final data consisted of 40 cases. All the twenty-two cases in group A were fully satis-
fied with cosmetic results, but one case in group B had complaints related to cosmetic appearance due to excessive
lateral condylar prominence. In group A, there was no pain in seventeen, mild pain in three, moderate pain in two
cases and none had severe pain. In group B, there was no pain in fifteen, mild pain in two, moderate pain in one case
and none had severe pain. No case had instability in the coronal plane. As compared to triceps splitting approach,
paratricepetal approach results in better functional outcomes, triceps strength, elbow ROM and less extension con-

tracture in the final follow up.

Key words: triceps splitting, paratricepetal approach, functional outcomes, cubitus varus deformity, closed

wedge osteotomy.

Introduction. Corrective osteotomy for cubitus varus
deformity can be approached both via triceps splitting
approach [1] as well as paratricipital approach [2]. The
paratricipital approach is actually an extention of the ap-
proach described by Alonso-Llames [3]. These approach-
es are the standard workhorse for various distal humerus
procedures [4]. The approaches have also been compared
in various extra articular interventions including distal hu-
merus fractures [5]. Osteotomy for cubitus varus defor-
mity correction presents its own set of challenges [6]. The
choice of approach has presently been dictated primarily
by surgeon preference. A triceps splitting approach has its
own merits and demerits. None of the previous studies
have compared the approaches head to head when deal-
ing with osteotomy for cubitus varus deformities. The aim
of the current study was to compare patients who were
operated for cubitus varus deformity correction with lat-
eral close wedge osteotomy using a paratricepetal or tri-
ceps-splitting approach, in regard to joint range of motion
(ROM), triceps extension strength, and functional results.

The aim of our study was to compare the functional
outcome after triceps splitting and paratricepetal ap-
proach for corrective osteotomy in cubitus Varus defor-
mities.

Object and methods of research. Between January
2020 and January 2022 a retrospective evaluation was
made of the patients records who were operated by the
four lead surgeons in various capacities at various times
between 2001 and 2020.

In these patients, after the diagnosis had been estab-
lished, the decision for surgery had been taken after due
clinical and radiological evaluation. The surgeries were
performed by the lead author and three of his co-authors.
The patients had been placed in lateral decubitus posi-
tion with the arm placed into a horizontal position in 90°s
of abduction from the shoulder along with a radiolucent
padding support, providing for flexion of the elbow. No

tourniquets were used in the surgeries, rather meticulous
coagulation and hemostasis had been preferred. The pa-
tient’s follow-up data were separated into triceps-split or
paratricepetal groups, according to the surgical approach,
which was applied as per the surgeon’s preference at the
time of surgery.

In the posterior triceps-splitting approach (Campbell),
a longitudinal incision centered on the junction of the
middle and distal thirds of the humeral shaft was made.
Incisions avoided the tip of the olecranon. Full-thickness
fasciocutaneous flaps were elevated to protect the cuta-
neous nerves. The triceps tendon was split in the midline
from the tip of the olecranon to an upper limit as per the
requirement of the operating surgeon based on the level
of the osteotomy (between the long and lateral heads
of the triceps). Soft tissue retraction provided adequate
view for the posterior aspect of the distal humerus.

In the Posterior paratricepetal approach (Alonso-
Llames), the incision was centered on the junction of the
middle and distal thirds of the humeral shaft. The incision
over the tip of the olecranon was avoided by making it
curvilinear. Here too, full-thickness fasciocutaneous flaps
were elevated to protect the cutaneous nerves. The ulnar
nerve proximally along the medial border of the triceps.
The ulnar nerve was released superficially through the
cubital tunnel up until the first motor branch. The nerve
was transposed or left in situ according to the surgeon’s
preference. The triceps fascia was split and the muscle
belly mobilized from the lateral intermuscular septum
and humerus towards the ulnar side. To maximize the
exposure distally, only the posterior band of the medial
collateral ligament on the medial aspect of the ulnohu-
meral joint was incised if required. On the lateral side,
only the posterolateral capsule on the lateral side of the
ulnohumeral joint was incised if required. Lateral closed
wedge osteotomy had been performed in all the cases.
This was done as per pre-operative templates. In all the
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cases stabilization was done using internal fixation. Post-
operative immobilization consisted of above elbow slabs
or cast for a duration of three weeks. The length of dura-
tion for which follow up was available for all the cases was
two years.

Research results. Our final data consisted of 40 cases
(table 1). 12 cases had already been excluded from the
study due to lack of follow up data or the patient not
meeting the strict inclusion criteria. The data was seg-
regated into two groups depending on weather the sur-
gery had been performed using a triceps-split approach
(Group A) or a paratricepetal approach (Group B). The
humeral-ulnar angle was used rather than the Baumann'’s
angle as many patients had reached skeletal maturity
(making accurate assessment by the latter method dif-
ficult). Primarily, two types of outcome measurements
were made. Morrey’s system of functional assessment
of outcome had been primarily used by the surgeons to
assess the outcomes (table 2). Other than this, an oste-
otomy that corrected the humeral — ulnar angle to less
than 10 degrees of the contralateral side was considered
a good result. Those that were more than 10 degrees in
comparison to the contralateral side were deemed as
poor results. Hence all the cases that had a good radiolog-
ical outcome also had a good cosmetic clinical outcome
and all the cases that had poor radiological outcomes also
had poor cosmetic clinical outcomes.

All the twenty-two cases in group A were fully satisfied
with cosmetic results, but one case in group B had com-
plaints related to cosmetic appearance due to excessive
lateral condylar prominence. All the cases resumed their
normal activity within four to seven months of surgery in
both the groups. The radiological union at the osteotomy
site took place in a mean period of 7.5 weeks (range 6 to
9 weeks) in Group A, while it was 7.0 weeks (range 6 to 9
weeks) in Group B. Post operatively
flexion improved to (145.0+5.0) in

Table 1 — Demographic data of two groups

Triceps split | Paratricepetal
approach A approach B
No of patients 22 18
Male / Female 12/10 10/8
Injured arm (right arm/left arm) 14/8 12/6
Mean age ( in years) 18 +/-12 20 +/- 10

degrees). The radiological valgus achieved on the oper-
ated side was near equal to valgus of normal side with a
mean variation of +1.91 degrees (range — 2 in case no. 20
to + 4 degrees in case no. 10 at 12-week follow-up (table
3)). Cosmetically all except 1 patient from group B were
satisfied with the outcome. There had been no neurovas-
cular complication, or any unsightly. Stable fixation had
led our most of the cases to achieve >165 degree of su-
pination- pronation, <10-15 degrees of restriction of flex-
ion-extension in most of the cases. Most of the patients
were able to regain their pre-injury functional status the
tenth week postoperatively with excellent cosmetic cor-
rection.

Discussion of research results. Till date, neither tri-
ceps-splitting nor paratricepetal approach is considered
superior to the other approach. Mostly, the experience of
the surgeon and the type of fracture determine the pre-
ferred incision to be employed. The aim of this study was
to compare the clinical and functional outcome of cubi-
tus varus deformities treated with lateral open wedge
osteotomies using either a triceps splitting approach or
a paratricepetal approach. Many complications have al-
ready been reported in literature for corrective osteoto-
mies done in cases of cubitus varus deformity [7]. These
include infections, brachial artery aneurysms, loss of
fixation, inadequate fixation, inadequate correction of
malalignment, stiffness and nerve palsy [8]. How many

Table 2 — Morrey’s system of functional assessment of outcome

group B compared to (130.0+4.0) in

ith / None Mild Moderate Severe
group A with a p=0.001. Extension ) If patient had pain -

. patient had : ] If the patient took
contra_cture was also reduced in occasional pain at Elght qcca_suona}lly medication for
paratricepetal (5.0£6.0) group B as Pain during use of the|™©° Lnidlcfglon d(.)(; pain regularly and
compared to triceps splitting group elbow but took no|P@n Put €bow Gld o yiities of daily

. I not limit the activity | . . . -
(14.0£6.0) group A with p<0.001 medication of dailv living living were impaired
(table 3). The hyperextension mea- . .. | If varus valgus laxity
. . . If varus valgus laxity | If varus valgus laxity .

sured preoperatlvely INn one case In was estimated | was estimated  to was estimated to
each group was 12 and 15 degrees, Stabilit to be less than 5|be less than 5-10 32 rr:ec;re a':\f(\jan wifs)
improved to normal postoperative- v degrees and was not|degrees and was assgociated difficulty
ly. In group Af ther.e \{Vas no pain in assoctlated. with any associated with mild in activity of daily
seventeen, mild pain in three, mod- symptoms; symptoms living

erate pain in FWO cases and none Flexion and extension of the elbow were measured with a hand goniometer
had severe pain. In group B, there held along the lateral aspect of the brachium and forearm. Pronation and
was no pain in fifteen, mild pain in Motion |supination were measured at the extremes of active motion, with one arm
two, moderate pain in one case and of the goniometer held along or parallel to the brachium and the second arm
none had severe pain. No case had placed parallel to the dorsum or the volar aspect of the wrist

instability in the coronal plane. Strength | Strength of flexion and extension was measured isometrically in all patients

Eighteen (80%) patients showed
excellent results, three (15%) good while none showed
fair or poor results in the follow-up. Statistical analysis
was not done due to the small study group. None of our
patients had any neurovascular deficit postoperatively.
None reported infections, gross loss of fixation, and loss
of correction.

Average preoperative Varus was 23.5 degrees (range
15-28), immediate postoperative and 3-month postop-
erative valgus angle measured 14.5 degrees (range 12-17

Table 3 — Comparison of clinical outcomes
between two groups

. Triceps split Paratricepetal
Indices apprgacl‘:A approacph B
Range of elbow flexion (126.0£10.0) (140.0%4.0)
Sggtgr‘;é’tfu‘?'eb"w extension (24.048.0) (5.0+6.0)
Triceps Strength 88+20 66116
DASH score 7.5+3.0 12.0+4.0
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of these complications may be associated with an inap-
propriate approach is an unknown variable. For proper
osteotomy and fixation in case of cubitus varus deformi-
ty, an appropriate surgical approach is of utmost impor-
tance. Previously, various authors have compared triceps
splitting approach with paratricepetal approach [9]. But
mostly these studies were restricted to extra articular dis-
tal humerus fractures and humerus shaft fractures. Our
study here focused on osteotomies for cubitus varus de-
formity correction.

In the paratricepetal approach, the triceps muscle is
protected, and a surgical working area with less bleed-
ing for better visualization even without a tourniquet is
provided. As the triceps is not incised directly, there less
scar formation, the triceps strength is theoretically not re-
duced postoperatively, and therefore contracture of the
elbow does not develop. However, the triceps sparing
incision is technically demanding and, because the mobi-
lization of the triceps is somewhat restricted, the surgical
maneuvers becomes similarly challenging [10].

Remia et al. directly compared a triceps sparing ap-
proach to a triceps splitting approach. They used triceps
sparing approach described by Bryan and Morrey in nine
of their patients with AO/OTA TYPE C distal humerus frac-
tures and triceps splitting approach in 6 patients with
AO/OTATYPE C distal humerus fractures [11]. They came
to the conclusion that there was no difference in elbow
ROM or triceps deficit. They did not take into account
functional outcomes. Emmanuel et al. on the other hand
compared the outcomes after triceps splitting versus tri-

ceps sparing approaches in extra articular distal humerus
fractures (AO/OTA TYPE A). They reported better elbow
ROM and triceps strength with triceps sparing approach
as compared to triceps splitting approach. However both
these approaches had similar functional outcome as per
DASH scores. Our study showed better ROM, less exten-
tion contracture as well as better functional outcomes
in the paratricepetal group in comparison to the triceps
splitting group.

The limitations of of our study include the fact that the
sample size is small and the choice of surgical approach
was based solely on the discretion of treating surgeon.

Conclusions. Both the triceps splitting as well as the
paratricepetal approach can be used to. Both the ap-
proaches result in almost similar operative times but
the paratricepetal approach results in better functional
outcomes, triceps strength, elboow ROM and less exten-
sion contracture in the final follow up. We therefore rec-
ommend the paratricepetal approach for lateral closed
wedge osteotomies in the management of cubitus varus
deformities. Although a bigger study with a larger sample
size, prospective in design, randomized if possible would
be the ideal way forward to cementing our understanding
of the outcomes of the approaches used.

Prospects for further research. A Randomized con-
trolled trial (RCT) would go a long way towards validating
our findings. Our study also suffered from the weakness
of the study having a low number of patients and being
retrospective in design.
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PETPOCNEKTUBHE NOPIBHAHHA NAPATPULUUNITANIBHOIO Niaxoay TA METOAY PO3AINEHHA TPUTONO-
BOrO M’A3Y ANA NIKYBAHHA BAPYCHOT AE®OPMALLIT NIKTbOBOIO CYINOBY LLUIAXOM KOPEKTUBHOI OCTEO-
TOMII

Tanmoi MoxaHgai, Caypas HapasH HaHga, Cymani Tpinati, CacBat CamaHT, AwoK Kymap Mauxaar

Pe3stome. KopeKTnBHa ocTeoTomis BapycHoi gedopmadii NiKkTboBOro cyrnoby MoKy 6yTn npoBefeHa ABOMa
LWAAXaMW — Yepes pPo3AifeHHA TPUroNoBoro mM'asy Ta NapaTpuumniTaibHUM meTogom. MeToto Hawoi poboTu byno
NOPIBHATU GYHKLIIOHANbHI HACNiAKM PO34iNeHHA TPUIoN0BOro M’ A3y Ta NapaTpPMUMNITAaIbHOMO Migxoay ANA KOpeK-
TMBHOI OCTeOTOMIi BapycHOT aAedopmaliii NikTboBOro cyrnoby. B xkogHomy 3 nonepeaHix AocaigxKeHb He 6yno npose-
AEeHO NPAMOro NopiBHAHHA AOCTYNiB ANA OCTEOTOMIT NpW BapycHin aAedopmalii nikTbosoro cyrnoby. Lie peTpocnek-
TUBHE AOCAIAXKEHHA BUKOHAHO Ha OCHOBI ONepaTMBHMUX BTPYYaHb nposeseHux 3 ciyHAa 2001 no rpyaeHb 2015 poky.
3aranom npezacTasneHo 40 nauieHTiB 3 BapycHoto aedopmalieto NiKTboBOro cyrnoby. Kputepiammu BukaoyeHHs 10
nauieHTiB 6yno BMKAOYEHO 3 gocniaskeHHaA. Cepen 40 nauieHTiB, 22 6yn0 onepoBaHO METOAOM PO3A4,i/IEHHA TPUTO-
noBoro m’s3y, 18 — napaTpuumniTanbHUM AOCTYNoMm. Y BCiX BUNaZKax cTabinisauia 6yna gocarHyta BHYTPilIHbOK
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dikcauieto. MicnaonepauiiHa immobinisauia 3abesnevysanaca NAacTUHaAMM, HaKNALEHUMM BULLLE NiIKTBOBOTO CY/10-
6y YM rincoBOO MOB’A3KOK NPOTArOM TPbOX TUKHIB. TPMBANICTb NOAANLLIOTO CNOCTEPEKEHHSA CKAALANA ABA POKM.
[aHi 6yno oTpMMaHo peTpocneKkTUBHO. s OLiHKM pe3ynbTaTiB Xipypru B OCHOBHOMY BMKOPMUCTOBYBANWU CUCTEMY
dYHKUiOHaNbHOT OUiHKK Hacniakis Moppi. OKpiMm LbOro, XOpoLUMM Pe3y1bTaTOM BBaXKaiacs OCTEOTOMISA, AKa KOpK-
rysania nievyoBo-/iKTbOBUI KyT MeHLLe HiXK Ha 10 rpaaycis 3 npoTuaexkHoro 60ky. Hawi ocTaTouHi gaHi cknaganvca
3 40 BMnaaKiB. YCi ABaAUATb ABa NaLiEHTN B rpyni A 6y1M NOBHICTIO 330B0OJIEHI KOCMETUYHUMM pe3yabTaTamu, ane
OAMH NaujieHT rpynn b mas ckaprM Ha KOCMETUYHWUIN BUINAL Yepe3 HagMipHe naTepasibHe BUCTYNaHHA BUPOCTKIB. Y
rpyni A He 6yno 60/t0 B CiIMHAAUATM NALLEHTIB, IETKUI Binb y TPbOX, MOMIPHUI Binb y ABOX BMMaAKaX i OA4EH He
MaB cunbHoro 6oto. Y rpyni b He 6yno 6010 B N'ATHAAUATM NALLIEHTIB, Nerknit 6inb y ABOX, NOMipHWUI 6inb B 0gHO-
MY BUMAAKY i KOA4EH He MaB CMbHOTO 60/110. Y KOAHOMY BUMAAKY He criocTepiranoca HectabiibHOCTI B KOPOHa/b-
Hil nnowmHi. 1o TenepilwHbOro Yacy Hi MeToa po3AiieHHA TPUroI0BOro M’ A3y, Hi MapaTpUUMNITabHUI AOCTYNU He
BBaXKalOTbCA KpallMmM 3a iHWi niaxoan. 34ebinblioro AoCBiA Xipypra Ta TN Nepesiomy BU3Ha4YaloTb AKUIA po3pis €
JoUuiNbHIWKWM. MOPIBHAHO 3 NiAXOA0M PO3A4iNeHHA TPUTON0BOro M'A3y, NapaTpMuMniTaAbHUIA Niaxia Beae A0 Kpa-
LWMX GYHKLiOHANBbHWUX Pe3yabTaTiB, CUAM TPUroN0BOro M'A3y, Aiana3oH pyxy NiKTbOBOro cyrioby Ta MeHLIOi KOHTp-
AKTYPU PO3rMHAHHA B KiHLEBOMY nepiog,.

KnouoBi cnoBa: po3aineHHs TpUronoBoro m’asy, napatpuumniTanbHUii Aoctyn, GyHKLiOHaNbHi HacniaKKM, Ba-
pycHa gepopmaliis NiKTbOBOro cyrnoby, 3akputa KAMHonoAibHa ocTeoToMisA.
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Abstract. Corrective osteotomy for cubitus varus deformity can be approached both via triceps splitting
approach as well as paratricipital approach. The aim of our study was to compare the functional outcome after
triceps splitting and paratricepetal approach for corrective osteotomy in cubitus Varus deformities. None of the
previous studies have compared the approaches head to head when dealing with osteotomy for cubitus varus
deformities. This is a retrospective study done on cases operated between January 2001 and December 2015. A
total of 40 patients presented with cubitus varus deformity. Exclusion criteria removed 10 patients from the study.
Of the 40 patients, 22 patients had been operated with a triceps splitting approach while 18 patients had been
operated with a paratricepetal approach. In all the cases stabilization was done using internal fixation. Postoperative
immobilization consisted of above elbow slabs or cast for a duration of three weeks. The length of duration for
which follow up was available for all the cases was two years. Retrospectively data was extracted. Morrey’s system
of functional assessment of outcome had been primarily used by the surgeons to assess the outcomes. Other than
this, an osteotomy that corrected the humeral — ulnar angle to less than 10 degrees of the contralateral side was
considered a good result. Our final data consisted of 40 cases. All the twenty-two cases in group A were fully satisfied
with cosmetic results, but one case in group B had complaints related to cosmetic appearance due to excessive
lateral condylar prominence. In group A, there was no pain in seventeen, mild pain in three, moderate pain in two
cases and none had severe pain. In group B, there was no pain in fifteen, mild pain in two, moderate pain in one
case and none had severe pain. No case had instability in the coronal plane. Till date, neither triceps-splitting nor
paratricepetal approach is considered superior to the other approach. Mostly, the experience of the surgeon and
the type of fracture determine the preferred incision to be employed. As compared to triceps splitting approach,
paratricepetal approach results in better functional outcomes, triceps strength, eloow ROM and less extension
contracture in the final follow up.
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